II . CARTEL DETERRENCE IN THEORY
Cartels have no legitimate purposes and serve only to rob consumers of the tangible blessings of competition. Cartels, therefore, are not properly redressed with just a liability rule designed to compensate victims. 3 Rather, participation in a cartel is viewed in the United States as a property crime, akin to burglary or larceny, and it is properly treated accordingly. Like other serious crimes, cartels are never socially desirable, and therefore U.S. law properly seeks to deter them completely rather than merely tax them. 4 As Judge Posner has explained, criminal sanctions are not "prices designed to ration the activity; the purpose so far as possible is to extirpate it."
5 Theoretical analyses of deterrence often invoke the economic theory of optimal deterrence, 6 a key premise of which is that the conduct under consideration is sometimes socially desirable and therefore would be overdeterred by sufficiently severe sanctions. Theoretical analyses of cartel deterrence often draw on (or replicate) the analysis of Professor William Landes, who applied the economic theory of optimal deterrence to what he called "cartels."
does not treat such a collaboration as a cartel. 9 The Division's criminal enforcement against cartels is limited to agreements among competitors serving no purpose other than to eliminate competition. Such agreements are a subset of the conduct condemned as per se violations of the Sherman Act, and under the Supreme Court's modern decisions, the per se rule is applied only to types of restraints of trade, such as price fixing, bid rigging, and market allocation, that both "have 'manifestly anticompetitive' effects . . . and 'lack . . . any redeeming virtue.' " 10 An efficiency-enhancing integration of economic activity among competitors could not be said to lack any redeeming virtue and would not be prosecuted as a cartel.
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A very different rationale for invoking the economic theory of optimal deterrence, also raising the possibility of overdeterrence, begins with the premise that the rewards to individuals within corporations do not perfectly correlate with the profits of their employers. An implication of this premise is that a corporation's reckoning of the risks and rewards from criminal conduct could differ significantly from the personal risks and rewards for a key employee. To guard against unauthorized criminal conduct by employees, corporations therefore must monitor them. This rationale warns that large monetary sanctions on corporations from criminal and civil liability could cause excessively high employee monitoring costs, 12 and it supports imposing serious sanctions on culpable individuals to ensure effective deterrence.
Economic analyses of cartel deterrence (much as those for other white collar crimes) typically conclude that it is best to use only monetary sanctions, 13 (1973) ; Posner, supra note 6. Economic analyses generally conclude that imprisonment is efficient only to the extent that liability conclusion follows from unsupportable assumptions. One assumption is that imposing fines on corporations is costless to society, while sentencing individuals to imprisonment imposes significant social costs. Imposing fines is nearly costless when the fines are small in relation to the liquid assets of the corporations being fined, but fines sufficient to deter cartels are not so small.
A simple calculation grounded in data on real-world cartels suggests that a sufficient level of fines (aggregated across all cartel participants) is about twice the annual volume of commerce affected by the cartel activity, 14 and the annual volume of commerce done by U.S. corporations filing tax returns is roughly the same as their net worth. 15 Cartel participants operating only in the cartelized products and locations often could not raise the funds required to pay at a sufficient level even through total liquidation. For such corporations, fines would fail to achieve the desired deterrent effect because of the limits of corporate liability.
17
Cartel participants with limited diversification outside the cartelized products and locations often could not pay fines at a sufficient level without major asset sales or other significant disruptions in business operations. For corporations in either category, the brunt of the fines would be borne not just by those who stood to benefit from the cartel participation, i.e., executives and shareholders, but also by rank-and-file employees, suppliers, distributors, and communities. 18 And paying the fines could significantly weaken competitors and hence weaken competition.
Theoretical analyses concluding that it is best to rely on monetary sanctions also assume that imposing a fine on an individual can achieve the same level of deterrence as a prison sentence.
19 But those making this assumption ignore the fact that a prison sentence uniquely sends the message that society condemns the particular conduct for which a prison sentence is imposed, 20 and the failure to send that message necessarily lessens deterrence. 21 They also ignore the fact that the brunt of a prison sentence must be borne by the convicted individual, whereas a fine could be paid (if only indirectly) by 17 Corporate liability limits also could undermine the incentive to invest in compliance because the marginal benefit of compliance effort is reduced by liability limits. Furthermore, the sanction of imprisonment for individuals enhances deterrence by facilitating the detection and prosecution of cartels. The threat of a prison sentence provides individuals involved in cartel activity with the single greatest incentive to selfreport through a leniency application and thereby escape sanctions. Even when full immunity is no longer available, the threat of a prison sentence provides an individual involved in cartel activity with a powerful incentive to cooperate with the prosecutor in exchange for a reduction in sentence. Thus, an absence of individual sanctions significantly undercuts the incentives of cartel participants to self-report, cooperate, and accept responsibility, handicapping both deterrence and detection.
Some recent scholarship has suggested that sanctions on individuals are the cornerstone of an effective cartel deterrence program and that the cost of achieving deterrence could be reduced by adding the sanction of disqualification (also called debarment) for convicted individuals. 30 The specific suggestion is to shorten prison 27
Employees have been known to expose their employers to enormous risk in the pursuit of profit for the employer. In January 2008, Jérôme Kerviel, a trader at the French bank Société Générale, acting without authorization, booked trades with an aggregate value of €50 million. He was convicted of breach of trust, forgery, and other offenses and sentenced to serve three years in prison and ordered repay the €4.9 billion it cost the bank to undo his trades. sentences, hence reducing the cost of imposing the sanction, and to add a substantial term of disqualification after the prison sentence is served. The length of the latter term is calibrated to achieve the same average deterrent effect as the original prison sentence.
31
During this term, a convicted individual would be prohibited from holding a comparable position of responsibility. 32 The deterrent effect of disqualification stems mainly from its tendency to deny the offender substantial income. 33 In our view, however, the deterrent effect of any form of monetary sanction is apt to be far less potent than incarceration, which of course also denies the offender income. So a lifetime term of disqualification might provide less deterrent punch than a year in prison.
Some legal scholars argue that monetary sanctions on corporations can be imposed under civil law, so the only sound reason to criminalize conduct advancing corporate interests is to impose the sanction of imprisonment on the culpable individuals. 34 In the case of cartel activity, actions for damages brought by plaintiffs' lawyers could, in theory, deter corporations, with criminal enforcement reserved for individuals. This approach might have been envisioned by Congress when the Sherman Act was enacted; the United States then applied a principle of English common law under which a corporation was legally incapable of committing a crime because it could not proceeding resulting in a judicial determination that disqualification is appropriate, and monitoring compliance throughout the duration of the decree, which could be decades. Consequently, disqualification would be far from costless. Disqualification also would be problematic with individuals who live or work outside the jurisdiction imposing the sanction.
See Ginsburg & Wright, supra note 12, at 22.
32
According to proponents, the individual would be barred "from working as a manager or director of any publicly traded company or for any company in a particular industry if it is either located in or sells into the United States." Id.
33
Another asserted advantage of disqualification is that it enhances the reputational sanction imposed on convicted executives by shaming them. have the required mens rea. 35 Others have argued that corporate criminality necessarily results from specific actions taken by particular individuals, and they, rather than the corporation, should be sanctioned.
36
In our view, eliminating corporate criminal liability would significantly undermine cartel deterrence in several distinct ways. First, corporate criminal liability has a deterrent effect independent of that from monetary sanctions because a criminal conviction stigmatizes a corporation. Second, the deterrent effect of monetary sanctions imposed through civil damages actions would be greatly diminished without assistance from criminal enforcement. As elaborated below, 37 
III. CARTEL DETERRENCE IN PRACTICE
One important tool for cartel deterrence in the United States is the civil action for damages brought by, or on behalf of, victims of the cartel. The corresponding sanction is the imposition on cartel participants of liability for overcharges. To ensure that this combination of tool and sanction acts as a deterrent, plaintiffs successful in antitrust damages actions are awarded both treble damages and attorneys fees. 40 As explained by the Supreme Court:
Congress chose to permit all persons to sue to recover three times their actual damages every time they were injured in their business or property by an antitrust violation. A very different set of tools and sanctions is provided by the criminal justice system. In addition to fining corporations, the Antitrust Division prosecutes culpable individuals, who are subject to imprisonment. Although imprisonment has been a permissible punishment for cartel activity since the Sherman Act was enacted, no one actually served a day in prison for cartel activity for the first seventy years the Act was in effect. 46 During the next fifteen years, prison sentences for cartel activity were both unusual and brief. In 1974, however, Congress declared that participation in a cartel was a serious crime by making it a felony, increasing the maximum prison sentence from one year to three years and increasing the maximum fine for a corporation to $1 million.
47
The 1974 legislation began a long-term upward trend in the frequency with which convicted individuals have been sentenced to prison and in the average length of their sentences. The number of individuals prosecuted per convicted corporation also has increased. During fiscal years 1990-99, a prison sentence of at least one year for participation in a cartel was imposed on twenty-seven individuals, and a prison sentence of at least two years was imposed on ten individuals. During fiscal years 2000-10, a prison sentence of at least one year for participation in a cartel was imposed on nine fiftythree individuals, and a prison sentence of at least two years was imposed on twenty Corporate fines also have trended up. In 1990, the Sherman Act was amended to increase the maximum fine from $1 million to $10 million, 50 and under legislation in effect since 2004, the Act contains a maximum fine of $100 million. 51 In addition, fines exceeding the Sherman Act maximum can be imposed under a provision of federal law allowing, in the alternative to the statutory fines, a fine equal to either twice the gain from the illegal activity or twice the loss to victims. 52 Since 1990, a fine of at least $100 million has been imposed on a cartel participant eighteen times.
53

IV. DETECTING CARTELS
Deterrence ultimately fails without effective tools for detecting cartels because the probability that the available sanctions would be applied likely would be so low that the sanctions could not do their job. And this is not merely a theoretical possibility; cartel activity is more easily concealed than other crimes, and cartel participants have a strong interest in concealing their unlawful activity. Consequently, detecting cartels requires powerful tools, and the Antitrust Division has such tools at its disposal. jury conducting a criminal investigation can issue subpoenas ad testificandum calling witnesses to provide potentially relevant testimony, and it can issue subpoenas duces tecum ordering the production of potentially relevant documents or physical evidence. 56 To obtain testimony from a witness asserting the Fifth Amendment privilege against selfincrimination, a federal prosecutor is authorized to compel grand jury testimony under a grant of immunity.
57
To avoid the possibility of document destruction and to deal with the failure to comply fully with a subpoena duces tecum, the Antitrust Division, with probable cause, can obtain a search warrant and then seize relevant documents. 58 For all the power of this formidable array of investigative tools, the Antitrust Division's leniency program is now the most important tool either for detecting cartels or for developing the evidence necessary to prosecute them. Under the Division's leniency program, a corporation participating in a cartel can be granted leniency in return for coming forward and cooperating in the investigation and prosecution of the cartel. The Division first adopted a leniency policy in 1978, but it became an effective tool only after major revisions in 1993. 64 Since 1993, avoidance of all criminal sanctions has been automatic for qualifying corporations that come forward before the Division has information indicating the existence of the cartel. Moreover, all officers, directors, and employees of these corporations are protected from criminal conviction, provided that they cooperate in the investigation. In addition, avoidance of criminal sanctions has potentially been available even if cooperation begins after the Division acquired information indicating the existence of the cartel. 65 Since 1994, the Division also has had a leniency policy for individuals who come forward when their employers do not.
66
Over ninety percent of fines imposed for Sherman Act violations since 1996 can be traced to investigations assisted by leniency applicants, 67 Avoidance of corporate sanctions provides a strong incentive to come forward because the likelihood of detection is substantial: Corporations participating in cartels are well aware that one of their coconspirators or employees could apply for leniency and that the Antitrust Division has powerful criminal investigation tools. Avoidance of individual sanctions also provides a strong incentive to come forward because culpable individuals who do not get leniency are regularly sentenced to prison. 69 Detection of cartels through the leniency program bolsters cartel deterrence. 70 First, the leniency program directly increases the expected probability with which sanctions will be applied. Second, the leniency program has a destabilizing effect on potential cartels because the first participant to apply for leniency can escape sanctions that are then imposed on the other cartel participants. Third, the leniency program facilitates prosecutions because leniency applicants provide access to evidence that otherwise might be unavailable (e.g., documents and witnesses located outside the United States). Fourth, the leniency program induces cooperating companies to provide useful information on the existence of other cartels, which the Division then investigates with its formidable array of tools. discovery powers under the Federal Rules of Civil Procedure. As pleading standards were interpreted, a complaint did not have to set out specific facts, 73 but rather only to say enough to establish a "reasonably founded hope that the [discovery] process will reveal relevant evidence." 74 Dismissing antitrust cases in advance of discovery was particularly disfavored. 75 Thus, the filing of a complaint with vague allegations of cartel activity could have sufficed to make use of civil discovery.
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The opportunity for plaintiffs' lawyers to investigate suspected cartel activity with the tools of civil discovery was limited in 2007 by the Supreme Court's decision in Twombly. 77 Twombly was a putative class action alleging a concealed agreement not to compete among four regional telephone companies. The district court's dismissal of the complaint prior to discovery was reversed by the appeals court. The Supreme Court then reversed the appeals court, holding that a complaint alleging a conspiracy in violation of section 1 of the Sherman Act must provide "enough factual matter (taken as true) to suggest that an agreement was made," and must do so by "identifying facts that are suggestive enough to render a § 1 conspiracy plausible."
78
Without the benefit of discovery, many plaintiffs have had difficulty in providing "enough factual matter" to 73 See generally S. Austin Coalition Cmty. Council v. SBC Commc'ns Inc., 274 F.3d 1168, 1171 (7th Cir. 2001) ("It is not necessary that facts or the theory of relief be elaborated."); Kirksey v. R.J. Reynolds Tobacco Co., 168 F.3d 1039, 1041 (7th Cir. 1999) ("The courts keep reminding plaintiffs that they don't to have to file long complaints, don't have to plead facts, don't have to plead legal theories."). 1937, 1949 (2009) ("To survive a motion to dismiss, a complaint must contain sufficient factual matter, accepted as true, to state a claim to relief that is plausible on its face. A claim has facial plausibility when the plaintiff pleads factual content that allows the court to draw the reasonable inference that the defendant is liable for the misconduct alleged. The plausibility standard is not akin to a probability requirement, but it asks for more than a sheer possibility that a defendant has acted unlawfully. Where a complaint pleads facts that are merely consistent with a defendant's liability, it stops short of the line between possibility and plausibility of entitlement to relief.") (internal quotations and citations to Twombly omitted).
Twombly, 550 U.S. at 556. make antitrust conspiracy claims "plausible," so the dismissal of such claims has been common since Twombly. 79 Courts in antitrust cases take the view expressed by one appeals court even before Twombly that the price of entry, even to discovery, is for the plaintiff to allege a factual predicate concrete enough to warrant further proceedings, which may be costly and burdensome. Conclusory allegations in a complaint, if they stand alone, are a danger sign that the plaintiff is engaged in a fishing expedition.
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V. RELATIVE CONTRIBUTIONS OF CIVIL AND CRIMINAL ENFORCEMENT
Law professors Robert Lande and Joshua Davis purport to assess the relative deterrent effect of civil damages actions and government criminal prosecutions by comparing the total recovery in damages actions to the total criminal penalties imposed in Antitrust Division cases. Comparing aggregate figures, they argue that the recovery from damages actions filed by plaintiffs' lawyers amount to more than penalties imposed in prosecutions by the Antitrust Division and hence the former are more important in deterring cartels. 81 To assess the deterrent effect of damage actions filed by plaintiffs' lawyers, Lande and Davis use the data on damage recoveries they had compiled on antitrust cases in which plaintiffs' lawyers achieved substantial recoveries since 1990. 82 Of these cases, 79 thirteen involved cartels, and $5.6-7.0 billion was recovered in those cases, with $3.9-5.3 billion from just the vitamins cartel. 83 To assess the deterrent effect of the Antitrust Division's criminal enforcement, Lande and Davis use the data published by the Division on sentences in its criminal cases for the same time period as the damage recoveries.
84
They sum the penalties imposed in all the Division's cases, converting prison sentences to what they view as a reasonable dollar equivalent based on several alternative methods of determining the disutility of incarceration. Lande and Davis conclude that recovery in the thirteen cartel cases accounted for at least as much deterrent effect as all the Division's criminal cases put together.
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For purposes of computing the total deterrent effect of criminal sanctions, Lande and Davis ultimately value the disutility of a year in prison at $2 million, while arguing that figure is "unduly high." 86 We believe, however, that some antitrust defendants have spent more than $2 million in legal fees in the attempt to avoid prison and would pay much more in criminal fines to avoid jail altogether. Moreover, Lande and Davis overlook the deterrent effect of stigma from criminal conviction, from restrictive conditions of supervised release, and from reduced future earnings.
Lande and Davis usefully document the important role played by civil damages actions in the deterrence of cartel activity, but their specific comparison is more misleading than informative. They overlook the critical contributions made by the Antitrust Division to the success of plaintiffs' damages actions, and they fail to fully appreciate how cartel deterrence works.
Lande and Davis maintain that deterrence is accomplished if, and only if, the expected value of total criminal penalties and civil settlements exceeds the expected value of total incremental profits from the illegal activity. 87 But this overly simplistic view misses much that is critical in deterring cartels. A cartel is not a single, profitmaximizing entity, but rather a group of competitors each of which is run by individuals.
permitted to fly under the enforcement radar, in the aggregate, they would inflict a great deal of harm on consumers. Even if criminal fines and damages are insufficient to make cartel activity unprofitable for the entire group of corporations competing in a market, deterrence nevertheless succeeds if cartel activity is made unprofitable for corporations collectively accounting for a substantial share of the market. An important insight from economic theory is that a voluntary cartel can exist only when each participant reckons that it gains from participating, so heterogeneity among competitors tends to make a cartel less likely, 88 and it tends to strengthen the effect of any deterrent. Success in cartel deterrence might require only that one substantial competitor decline to participate. The costs and benefits of cartel participation differ substantially between large and small firms, 89 and empirical evidence indicates that recent cartels were destabilized by asymmetry in participants' market shares.
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And even if criminal fines and damages are insufficient to make cartel activity unprofitable for any of the corporations competing in a market, deterrence nevertheless can succeed if the threat of prison sentences prevents individuals within those corporations from committing acts necessary to effectuate a cartel. Success in cartel deterrence might require only that one individual in one substantial competitor decline to commit the unlawful acts needed to effectuate the cartel. For this reason, the deterrent effect of a prison sentence cannot be measured usefully by the monetary equivalent assigned it by Lande and Davis.
Lande and Davis also are wrong to credit the entire deterrent effect of damage recoveries to plaintiffs' lawyers on the basis that the recovery would not have occurred without the efforts of plaintiffs' lawyers. 91 Plaintiffs' lawyers now rely on the work done by the Antitrust Division more than ever. In 2007, when the research by Lande and Davis on private damage recoveries ends, the Supreme Court's Twombly decision held that antitrust conspiracy claims must be dismissed unless their plausibility is supported by substantial factual allegations. 94 Without either discovery or the benefit of the Antitrust Division's efforts, it is difficult in the post-Twombly world for plaintiffs' lawyers to make the required allegations. Having either a conviction in the Division's criminal case or a cooperating amnesty applicant is enormously helpful to plaintiffs' lawyers litigating cartel cases. 95 Lande and Davis recognize that the Antitrust Division facilitates cartel damages actions by detecting the cartels that plaintiffs' lawyers then target, but they assert that the "private plaintiffs completely uncovered" the conduct responsible for two of the thirteen cartel-based recoveries in their data "with the government following the private plaintiffs' lead or playing no role at all." 96 In fact, the Antitrust Division did not "follow the private plaintiffs' lead" in prosecuting those cartels, and any suggestion that the Division "played no role at all" is ridiculous.
92
See 15 U.S.C. § 16(a) (A conviction in a "criminal proceeding brought by or on behalf of the United States under the antitrust laws to the effect that a defendant has violated said laws shall be prima facie evidence against such defendant in any action or proceeding brought by any other party against such defendant under said laws as to all matters respecting which said judgment or decree would be an estoppel as between the parties thereto . . . .").
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See supra note 68. The fact that plaintiffs' lawyers filed a complaint before the Antitrust Division announced an indictment or plea agreement in no way suggests that the plaintiffs' lawyers became aware of a cartel before the Division did. Plaintiffs' lawyers can engage in discovery only after filing a case, and they often race to the courthouse with class action complaints. The Antitrust Division, on the other hand, completes its investigation of a target before seeking an indictment and conducts a substantial investigation before entering into plea agreements.
In particular, Lande and Davis credit plaintiffs' lawyers with detecting the massive vitamins cartel, relying on the events recounted by David Boies. 98 He reports that he first got wind of a cartel in February 1997 and that he and others filed the first of many damages cases in December 1997. 99 The Antitrust Division, however, had been investigating the vitamins cartel for more than a year before Boies got his first indication of the cartel's existence. And contrary to the assertion of Lande and Davis, Boies acknowledges the contribution to his success provided by the Antitrust Division. 100 He observed that indications that criminal cases were about to be filed by the Antitrust Division and the evidence provided by the leniency applicant made success "easy" for the plaintiffs and greatly increased their recovery. 101 Lande and Davis credit the detection of one other cartel to plaintiffs' lawyers. They report that an explosives cartel was discovered in the course of private litigation of a noncartel case. 102 They do not indicate when evidence of a cartel emerged, but they do indicate that the antitrust claims leading to significant damage recovery were filed in February and August 1996. 103 But that was after the Division had secured guilty pleas from the conspirators, 104 and evidence uncovered in the private litigation did not prompt the Division's investigation.
VI. CONCLUSION
alone in its extensive experience with both class action damages cases brought by plaintiffs' lawyers and imprisonment of individuals convicted of engaging in cartel activity. Because cartel activity is treated as a serious crime in the United States, a formidable array of criminal investigative tools is available for ferreting out cartels. The tools and sanctions used in the United States support each other in numerous ways that make each of them important in deterring and detecting cartels.
Civil damages actions brought by plaintiffs' lawyers result in large monetary sanctions on corporations and thus are a mainstay of cartel deterrence. But the success of the damages actions depends on the work of the Antitrust Division. With its formidable criminal investigation tools, none of which can be used directly by plaintiffs' lawyers, the Antitrust Division is vastly more likely to detect a cartel than they are. In addition, the Division provides plaintiffs' lawyers with criminal convictions effectively establishing liability in follow-on civil suits and with cooperating leniency applicants that greatly assist in proving damages. One inducement to apply for leniency, however, is the potential to significantly limit liability in damages suits.
Although civil damages contribute to deterring corporations, criminal fines also play a critical role. Avoiding criminal fines is a powerful inducement to apply for leniency, and leniency applications are the most important means of cartel detection, which in turn makes them critical in cartel deterrence.
Monetary sanctions on corporations, even combining criminal fines with civil damages, are unlikely to be sufficient to deter cartels. Serious sanctions on culpable individuals therefore are required, and they are provided by the imprisonment of convicted individuals. If the threat of monetary corporate sanctions fails to deter, the threat of prison sentences for the culpable individuals still can do the job, and the threat of prison sentences is apt to be an especially powerful deterrent because this threat need be perceived by only one of a few key individuals across all the potential conspirators. If the threat of monetary sanctions does induce corporations to take significant steps to ensure compliance, the threat of prison sentences nevertheless is important because it makes compliance programs effective.
Deterrence ultimately fails without effective tools for detecting cartels because the probability with which the available sanctions would be applied would be so low that the sanctions could not do their job. The Antitrust Division has many powerful tools for detecting cartels, and they reinforce each other. For example, leniency applicants provide leads that trigger grand jury investigations, and the fact that the formidable criminal investigation tools can be used to detect a cartel is critical in the risk-reward calculus of potential leniency applicants.
The leniency program works well because of criminal sanctions. One inducement to come forward and cooperate is the avoidance of criminal sanctions on both the corporation and individuals within it. Another inducement to come forward and cooperate is the knowledge that only the first participant in a cartel to come forward and cooperate can avoid criminal sanctions. By playing one cartel participant off against another, the leniency program not only serves to detect cartels, it also has a potent destabilizing effect that deters cartels. Cartels have not yet been eliminated in the United States, and they might never be, but the United States has the most successful cartel enforcement program. The reason is the unique array of tools and sanctions brought to bear against cartels in the United States.
